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(54) PHOTOPOLYMERIZATION INITIATOR. ENERGY RAY CURING COMPOSITION CONTAINING THE SAME 
AND ITS CURED PRODUCT 

(57)Abstract: ^ ^ j| vs^ 

PURPOSE: To obtain a photopolymerization initiator, excellent in f 

compatibility, preservation stability and curability and capable of ^^^^1^^^^ 

providing an energy ray curing composition hardly emitting a malodor 

from a cured product. rj^. 

CONSTITUTION: This sulfonium salt is expressed by formula I [X is a ^\ - 

group of formula II; R6 to R15 are each independently H, a halogen, etc.; r^^!^ ^Rioi> 

R1 to R5 are each independently H, hydroxy! group, etc.; (n) is 1-4; Z is ^ \ 

MQp or MQp-1(OH); M is phosphorus, baron, etc.; Q is a halogen; P is an 

integer of 4-6], e.g. a sulfonium salt of formula III. The salt is obtained by Ri, 

carrying out the condensing reaction of a thioxanthone-based compound 

of formula TV. e.g. 2.4-diethylthioxanthone with a substituted or an 

unsubstituted diphenyl sulfoxide compound, e.g. 4,4'-difluorodiphenyl 

sulfoxide in a dehydrating agent at ambient temperature to 100** C. The . jfSl^ 

sulfonium salt is a photopolymerization initiator and an energy ray curing iai^': '^' ^^K 

composition is obtained from the photopolymerization initiator and a 

cationic polymerizable substance such as an epoxy resin. The , f. 

composition is useful as coatings, coating agents, inks, resists, etc. ' r^^^^ f^:' 
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(2) ^ 8-1 6 5290 




(S*, xiiSt (2) 
[^b2] 




^14 "13 



-hP*, T^UrJ^i/Sv Ci-C20«>«at«t'l=, *K 
7x^;uS, 7i^+->S. ^;i-:7xy <o 

RI-R5 I*. -€-*t-?tl7k*/S^-. Ci-Ci5(Dfl& 

7^;US. 7x^;uSfcJ:t;a (2) TJS^d+iSSi^&a 

«**vfcs-efcy, ntti~4. ziiic (3) ^fctts: 

(4) 

MQp (3) 
MQp-1 (OH) (4) 

- (S*. Ml*, U>1S^, TtxO^H^,- tmHT-^fcl* 

[W*^2] itjiaiC (1) ■c*^?*l«.x;^;^::l'>A^g36^ 

e>'5c€)S^iaj(S^ (B) 

[ii*S3 3 *^;i->tt^14«ag (a) i:tt*«2ia« 
a)3tS-&Mi&*l (B) *^*■rs;Ii:*!^«^:■r«x:^ 

[Ii^^4] iff^^2BB@<oii§^!^<o{gib«a. 

[0001] 



-5-«)S<b1«!il3|i-r-5o 
[0002] 

[t£3iE(DStti^] 5%aditiiB^!i^i*Epeij'r mm. => 
— T-<>^^. 5a«uv;^ h-r>*5fa>»si=fcuT. « 

it^;u:^f-, =gx'<-;i., «l'i^stt^<7)SifA^c>^^l- 

SE©*SS»l*:z.S!ie^a)^y*;ua^SJiEl=S-5< to 
I*. «3tt6<)lc|*g+ifc«^^T-fe-5!f)<3ta^**-a-S^t 

ttssiT', '^^-cT^^'j^usEtt-rs^tic^y-M^^ 

[0 0 0 3] 

^sfc^tv-sroic, mTHiiUkmm'fm^ 7 9 4 5 7 6# 

l=l*«3t14^»fiii^Ty-'5i»ffi$3tS^IBS&S!lt LT 

ffifflL3tfiB|?iCc»:ypfea^iFisfe^]^»fl?L. ^u-rxK* 

lfttiJ-r-5 C tl- J: y x;K=^->«Bg^m^-r 
$ +tT -5 . L A> L tt A< e> ^Sfit I/- -^7 Ami*3t«- 
»lzJ:y;H'XKi:ll^l=Mm^XSttffiL. -tiOfcift 
icxTK+v^SgOJKJlA^i 5 //ia±l-'Jf*<!:^K*<S§?S 

L. Jl'^y<7)ffli^|C|*S$^fL^„ SIC. X. X7K^->^ 
figi:<D;l^!tell*5teA<#«L<fL^8#-et, lc®^bA<jt 

S«I3- K-'!;ix^^l8ifeaiJXi;-€-Jh.&*^=&-rS?SHb 
tt«S&S!ajiE!!«!IJ!)<!^^Ba 5 2-1 42 7 8#'^«, Iti^BS 
5 2-1 427 7 ^1^®, i^lBBa 54-531 81 
^iS^BBS 9-1 9581 ■^41^a9PI=BB^$*1.TL^ 

-5JafiE!|*ll*i?T -!? AmiCJtEj L®^b14 A<S L L^^: L^ 
■5fl^**L, X3?#«6X;i.7tx^t7A^<D*i^l*, «Hb 

<. #§aBa5 6-5 54 2 0#^#l|lC. I^SWS^* 
±ie<D^^I*, l>< t>A>«;^**LS4,«><D+»rM*'5: 

[0 0 0 4] 

14, «nbtti-ffi*t, ^•<o^snb4^al*m§^A<'>'^fl^x;^;^:¥^ 
-jSSIbttlifiglSaS^tt-rscticfiEaLfc, -r^c+j 
*>. :*:fE^I*, ( 1 ) SC ( 1 ) 
(o o o 5] 



(3) ^mW- 8-1 6 5 2 9 O 




nZ 



(1) 



[0 0 0 6] IS*. XttS (2) T'^^iX'SS 
[0 0 0 7] 

[^b4] 



Ri 




Rl4 Ri3 



[000 8] (S*R6 '^Rl5»*- ^-tt^tlTK^JS^. 
/NPy>lS^, "hPS. T;U=l*i/S. Ci '-C20<^ 

T<7UP^;U». x;K+vS. 'J;US^*L 

x^;uS. &xfA (2) T?^*4x4S*^e)S«3?*tfcS 

7?fey. n 1*1-4. ZliSC (3) ^fcliSC (4) 
[0 0 0 9] 

MQp (3) 
MQp-1 (OH) (4) 

[001.0] (a*. Miiu>is^. 7\^omm^. t« 
fey. pi*4--6a>sa'Cfc4o ) -e^^tL^o } 

(2) c*it,(7)^*^^,^j:*5tm^g8s&»]Xl; 

(3) ^TTi-^S'&ttJteim (A) t (1) «fBe<D3ts 

[0011] **B^-effll^4:tJ^7l->s^tt1^^a (a) 

tLXit. mTiii. x;K:^v6tfli. x^L^>. e^;ux 

;i-;uvxx^;u. ev'<7P:i-;uvxx7";b. xep?^;^ 

X7K+vetBg>t Lri*. -i^ftJCDSfS&XTK^vgt 
Hi. fliB5Sx7K:*-v«Bg. fli8»JSx7t^:^v«flg. mici* 

x7K*i/K*ft{*s. xe-y-;u:7T-f K*fif*gA<^(f 



;ux— T^^u-^feoT. ffUxtffx^^xy— ;UA. ex:? 
xy— ;UF. ex^'xy — ;i.s^a>ex:7xy — ;u^b^ 
!Kg*fci*ex:7xy-;Mb^!Bg(DT;i.+ u>:i-*-y--f K 

x^u>*+-9--< h\ :^p t'Lx>;i-+-9--f 
K. y^iy^Tt-^-^^^f K^) f^l3P(*i:xe^7PPt KU 
v^cos/siCcfcoruat^tL-sy y vv;ux— ^;us. 
yTH^^^^MxTK+i/i^Bili :7x/-;u-y 

7P7*V^?^X7K*V«flg. -9UV^-;u. y7ff7*y<7Sx 
7K^i>«fli. a*<b:7i/-r-;u - y ;t?^'y^S!x4^4^i/ 
«Si^) . hy x:7xy— > hy yy >v;ux— 
i^;HIA<^lf t>tt^o BiSiSxTK^i/ffiBii: L 

mwmjimtLxit. 3, 4-x7K*vv;^p/s4r 

v;u>t;u-3, 4-X7K^v'X7 p^+it>^yu7H4^ 
vU— h. ex- (3, 4-X7t^+vv'5^p^+v;uy 
TvK— h. 2- (3, 4-x7K+vv^p^+ 

v;U-5, 5-XeP— 3, 4-X7K:*-S/) S/^7P^:*^ 

■t^y >-^^i-v:j-4^-y->. ex (2, 3-x7K:^vv 

^ P^>^;U) X— f-;U. EHPE-31 50 (^-(-^ 

Mt^jim^A^^m. Bi^sxTK^i^stflg. $;?<b^7 

[0 0 12] Mf:iflgfl»»^X7K^v«tBga>^J<!:Lri*. Bt 

i)Ditei(7)7Ky ^^y v/i;;ux-^;u;&<fcy. ^■a)ftaffiJ<t L 
ri*. 1, 4-:?^>v— :j-VK^ix^fy •>'i/;ux— ^ 
1, 6 -^+-t^>v;*-— y vv;ux--^ 
yy-try ><7)hy<;^y vv^ux— hy->t^p 
— ;U7^P/^>a> hy ^y i>v;ux— ;Ky x^u> 
</y a— ;u(Dv^y i/i^^ux— p eu>^f y zi 
— ;KDv^f y ->i/;ux— x5^u>y y zj— 
peu>yy =1— yy-fey >ii(DBiflfiffl^^<ffi7;u=i 
-;ufcia*fci*2aia±cDT;u^u>;i-^-9->r K (x 
5^u>;f-:^-9--f h\ :/peL/>^^-y--< K) *mnf * 
zitiz^ yfi^>H*7Ky X— 7^;u7Ky7i-— ;KD7Ky yy 

vv;ux-T-;U;5)<^(f f>tt*o HI::x7K^v K*fiftfi 

omtLx it. BifiSlssaT^u 3 — y y y 

X— i^;u-^^xy — -$7 1/^— '?T;u:7xy — ;i/ 

cfc y fit)4x^7Hy x—x^bT^uzi— ^KD^y y y 

[0 0 13] :b^;t'>fi^ttex;i.^b^1^^Lrii. «ij 
^if, hy x^u>yy p— ;uve^;i.x— 7^;u, h 
^x^UX^'y p— ;uve— ;ux— v^7P^++^ 
>-i, 4-v>5='P— ;ui/ex;ux— 1, 4- 

[0 0 14] 

[<b5] 

CH2--(cHrC-0-CHr-^~^CH2-0-CH=CH2)^ 




V 8-1 65290 



[00 15] 
[OO 1 6] 



o 

CH2=CH-o4cHai-0-c-^ ^ 



CH 



i4-0-CH= 

'4 



CHj 



[0 0 17] ^A<^(f f,tl.5o C;Kf>*^5*->« 

[0 0 18] *ll?S-^fflL^«-«SC (1 ) Tja^+L^X 

[O O 1 9] 
[^b7] 

o „ 




[0020] (a*. Ri -Rs f*. •€-*L-e;K*miS 

TkMS. ci -ci5<7)flgKSs. /.\py>;i^. - 

fijffl-r^:^a (JUT1) 2fe<!:l^5) . 2) ffl^-TSSgl 

SSIS^aESi. SA-rS^iS (JUT 2) 

:S»:WfcIft0^f ^itxC (5) vmtS*li^^:t^V-> 
^it^^ CMii^mtLXit. 2, 4-vX^yu5^;i-+i^ 
>h>. 2, 4-i/:^p tr;uT;i-*-!:^> 2--fv 

h>. 2-<7PP^7h^-9'> 1-'i7PP-4-:^ 

P7K*vf^^+-9-> h>. 2-tKP+v-3, 4-v 

2-> h + vT^j-^-y-V h + i^5^?^^■9■> 

4-y 1-y5^;U~4- 
t KP+-v^^^1t> h>. 1 ->5^>L/-4-^ PPT 
:*-:t-9->h>. 1, 2-v;*T;u-4--:7PP5^:*-:^^-y 
>h>. 1, 3-v?>T;u-4--^ppT;*-+-y-> h 

2, 3, 4- h 'J >T;UT:i-+-y-> 3--h 

P5^;i-+-y-> h>. 3-x h+vT:i-+-y-> h>. 1, 
3, 4- h'Jp*5';^-2-;^-^i/*;^7t^x;^>5^;^5=•:i- 
+■t^>h>. 2-:*-^v:^;U7t?x;i.>T;U-4-^T;i/ 
5=-**+^>h>. 2-Z7xx;U5^;J-:^-9-> h>. 1 

:i-+vX5=';U-3-x hPT:i-:Hr-9"> h:^. 1 -*;U7t? 
x;i.:t*vxT;U-3 -X v5^?|-+-9-> h >^$^ 



4, 4' -v:7;^?^p v:7x— ;i/x;U7^+v h\ 2, 
2' ~z>yj\.^az>yjL=Lji7.)V7tz^->\^. 3, 3' - 
v:7;b:i-pv:7xxju:^;u7t^it.v h\ 4, 2' -v:7;u 

:t-p v:7xxyux;U7tx+-> h\ 4, 4' -v-?PAv:7 
xx^UX^U/t^^i/ h\ 4, 4' -v^ PPi;:7xx;ux 
;U7t>v+h\ 2, 2' , 4, 4-T h^<7PPf:/:7xX 

;ux;u7t^+vh\ 4, 4' -i;>5=-;L.i^'7xx;ux;U7t^ 
4, 4' --i/xT;ui;:7xx;ux;u7tx:^v K. 

4, 4' h*vv:7x— ;UX;U7fx:^v h\ 4, 

4' -i;xf^;u-:;:7xx;ux;u7f^+i> h\ 4-/5^;!/^ 
;l-v:7xx;uxjU7t%+v h\ 4-:7xx>uTyj-i;:7xx 

(3) Xl± (4) (^Jx.lS. NaSbFe. NaP 
Ffis NaAsFe, NaBF4. NaSbFsOH, 
KSbFe. KPFe. KAsFe. KSbFsOH 

[002 1] 2) ^$*(*w(cgii3-r-5i:, 1) ar-^ 

figLfcX^U7h-'!7A^. 0iJx.l*SC (6) 
[0 0 2 2] 
[lb 8] 




[0 0 2 3] ({BL. R1-R5 I*. * (5) EpO) 

R1-R5 tm-X. AI*/\P^>IS^. ZliMlBS 

(3) ^fcl*^ (4) VTik^ti^bo ) T'^^tv^^b^l*) 

^t^^-hU'i^A. 7KK^b*'J0A. KK:b'JOA^) CD# 

y— x^y— ;k — xf^U/^yun — 

7K'Jx5^u>^ijzi-~>u. :^'p eu^-ifU n— 
yu-bu>. h u -?«5^p— ;u:>'p/^>. 1, 4-:^^i> 

-ifUS/K— 2 - t Kp + S/XT;u (;« 

^) 7^ U u~ h. 2-t Kp^v:/p f;u O^J) 7 

TU^U7>l/3— *MS--1 5 0"C 




8-1 65290 



[O O 2 4] 



- OCH3CHCH2 



[0 0 2 5] 

lit^ 01 



-OCH2 CH20CCH=CH, 



[O O 2 6] 



[<b 1 1 ] . 

CH3 o 
- OCH2CHOCCH=CH, 



[0 0 2 7] 

lit^ 2] 

- OCH2CH2CHaCH20H 

[0 0 2 8] i|a>a^»(c^gi$4xfc;^;u7t^-t7A3g$ 
^«^i:A<-C#-S. -m^ (1) T?3l**i.-5^b^!|ftl<Dft 

aciit LT(*2Rai . a2anb^!tei^^if«;ii:*<T?# 

[0 0 2 9] 

[S1] 



No. 


R, -Rs 




n 


X 


R e R 1 5 


1 


R 1. Ra. R4 =H 
Rs. Rs =C2 Hs 


PFeO 


1 


Re. R 1 3 = F 

Re. R7. Ro '^Ri2. Rt«. Ris — H 


2 


Ri =X. K2. R4 =H 
Rt, Rs =€2 Hs 


owe* 


d 


Kb — K I 5 — H 


3 


Ri. Ri. R4. Rs =H 


S b F.O 


1 


Ra. R ifi=F 

Re. R?. Rg ~Ri2» Ri«. Ris^H 


4 


R, = (CH2)i.CH3 
Ri. Ra. R4, Rs — H 


PFeO 


1 


R7. Rm = -0CH2 CH CH, 

Ra. R« '^Ria. Ri5~H 


5 


R. = (CH2).iCH» 

Ri.Ra. Ra. Rs — H 


S bF« 0 


1 


R B R is= H 


6 


Rj =C i 

R,. Ra. R4. Rs =H 


S b F, 0 


1 


R..R,, = OCH, 

Rb. Rt. R9'*^Ri2. Rm. Ria — H 


7 


R,. Rj =X. 
Ri.R4 =H 


S b F. 0 


3 


R 8 R I s — H 


8 


R 1 . R s. R 4 = H 

Rt =C 1 . Rs =0C, H, 


P F8© 


1 


Rb — Ris = H 


9 


R 1 . R 3. R 4 — H 

Rj =C 1 . Rs =OCj H, 


P Fs 0 


1 


0 

tl 

R8.Rn = OCH2 CH, OCCH = GH2 

Ra. Rt. R3 '--R12. Ri4. Ri5 = H 



[0 0 3 0] 



[S2] 




i^ia^S - 1 6 5 2 9 0 



No. 


R. -Rs 


zO 


n 


X 


R a R 1 5 


1 0 
i u 


r\.i — A.» i\-3. r\.4 — n 

R, =C 1 , Re =OCs Ht 


S b F 8 0 


2 


R « R 1 1 = C 1 

Re. Rt. Ro'^Ri2. Ri*. Ris = H 


1 1 


R u R4 =H 
Ri. R3 =CH3 
Rs =C 1 


PF,0 


1 


R,. R i3 = OCH2 CHz OH 

Rs. Rt. Rq'^Riz. Rii. Ris = H 


1 2 


Ru R* =H 
Ri. R3 =CH3 
Rs =C I 


S b Fb 0 


1 


R». Ris = CHa 

R«. Rt. Rb — R12. Rii. Ris'^H 


1 ^ 

1 0 


Ru R. =H 

0 
II 

R, =OCCH, 


P F«0 


1 


Xv B. IN 13 LJ I 

R». Rt. R9 ~Ri2. Rii. Ris = H 


1 4 


Ri. R4 =H 

Ri. Rs =CH8 

0 

1! 

R, =OCCHj 


S b FaO 


1 


R7.Rt4=F 

Rs. R« ~Ris, RiB=H 


1 5 


R,. Ri. Rs =H 
Ri =COOC7 Hs 
R. =0C2 Hs 


0 

S b Fs 


1 


Rb.-~Ru = H 



tttiS (A) *tLTO. O 1 ~2 0fiigiJ<fc yjff* L< 

ItO. 1 ~ 1 0S4gP(7)Hlrt5a)jC ( 1 ) 

Tt^-'tjA^ (B) ^le^^rofig^ir-r-SA^iSS'iCtiJ^I*, 

[0031] :$.^m<DWit\tim!&isint. sgnjs^<Dxt- 

>U^-«*l!g|fr«»:ii:l=J:y O. 1 «>~»»ai=tlJtt 
'Jfi:A^t)?#t>*x-i) 2 o o 0;*->y:^ hP— A~7 000 

^■la. xe, tt«i8s?o)Sx^;u:\j-ia$ffiffl-rs. x 



*LL^. x;J'.;u4=— iSSgtJ^O. 1 fj>~«[«-^(=l*. IS 
i: A/ if <DiSafiE!t&(** 5^:1- >S^lc J: y fSMf^Jtl- «> 
* >S^SIS ^ ffiit-r ^ fctoi::3!lDf?ft$ fif fflf -5 C i: 
t«^l=J:oTI±^^*LL^o *f6BBOiafift1ftl(=l*, 

T-;Mb^1«!i («iJS.(i, e;^7xy-;UASx7K=^->« 
i&. ^7|?^'y^7ffiX7K+2/«i&t?<DX7K*i/fflJgi: 
^») 7^7 'J/uKa)SiE:tn?fci.x7K^-> (y^i) 7^>) 

p^v (^^) u— 1. 6 -'N+i*- 

^l/i^ O^") TC/'Jl^—b. ^, 9-y-)->i>^—)[^i} 

(>^)T^7'ju— hu >^p— >u^p/^> h y 
(y^) T^^yu— ^:/$txy;?.y h— ;uhy (j» 

#^0 ^i) y;uKxxi^;Mt^ti^fiEffl-r^ii 
/<fi:©fctf)«®*;U/t?>BI-¥>SIJi*1SsSfiEfflLfcy. & 

4 tM* :J APtt $ t fc-e- 4 )Ec f a) s wt? tK y -7 -;u-€-«) 
<tefl) rt i 5 It ^ u y T - s ;i^-r ^ c t *<T- ^ -5 „ 

[00 3 2] 4^fg^0>$§fiei^l^. }l«S^^d:^4^i: LT 




^MW-S- 1 6 5 2 9 0 



mmm. m^m. ^mm. ^tsg^j^^s^L-cfflt^b 

[0 0 3 3] 

7tm mmm (23%) 

4 8. 1 O 
7k^ 3 . 2 5 

^:t-'^ 8. 89 

T^^^^ ' 16. 7 1 
:7v^ 20. 99 

[0 0 3 5] 
[<bi 3] 

F 




mm 4 7. 84 

3 . 5 2 
8. 57 

16. 2 0 

1 5, 1 5 

4 . 7 2 

[0 0 3 8] 

[<bi 4] 




7C% Ig^ii (Sfi%) 



SliS^i 

2, 4- vXT;UT5j-^-9-> h>3 8. 46P. 4, 4' 

-v:7;u:i-p v^^x— ;ux;u7t^:^i> K2 3. 8S5. ^tK 

B»i oo«pai;>^i>x;u;^>K3 9 8§p*tba^. 

2 5^-eai$ L3B:A<t>S?I8^PBlJ5JC*ff<i:l\ 
C(7>Sl£;'g-&1«g*N a S b F6 <7)7KJ§;'«6 1 9. 9SB 
(7K5 8 2. 8S8lCNaSbF63 7. lgS^i§<gLfct 

7KSt/x^U>x— 7^jur*^;tLyco llfe<D@(*:A^'9 

3. oSSfii^ttfco ^iSiaa)lt^(i8 1 . 1-8 7. 9 

ffSM (S3%) 

4 8. 0 2 

3. 2 0 

8.8 4 
16. 7 8 
2 0. 9 5 

[0 0 3 6] a)x;^7t^-'^7A^^^#fco 

[O O 3 7] ||J6flflj2. 1 PP-4-:/P7K+i/^ 

^+l^>h>6iSP. 4, 4' - v>^;i/i;:7x -;ux 
;U7t^^vK4 6. 1 gp. »7K@^K2 0Ogp. Biifj^^> 
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